Metabolic support as an adjunct to inotropic support in the hypoperfused heart.
In situations such as severe low-flow ischemia, where myocardial work output is low and dependence on anaerobic glycolysis is high, increasing the myocardial supply of glucose and insulin is cardioprotective. Our goal was to determine whether this strategy of "metabolic support" would also be cardioprotective in the moderately hypoperfused heart receiving inotropic stimulation, i.e. when myocardial work was near normal, and reliance on anaerobic glycolysis was minimal. Isovolumic left ventricular performance and cardiac energetics (31P-NMR spectroscopy) were measured in 20 isolated rat hearts perfused with red blood cell containing perfusate (hematocrit 40%) with either normal (5 m M, 15 microU/ml) or increased (19.5 m M, 250 microU/ml) glucose and insulin in addition to normal levels of lactate and free fatty acids. Lowering global coronary flow to 30% of normal decreased left ventricle developed pressure by 50%. Administering dobutamine for 40 min restored developed pressure to 95+/-13% of baseline but caused diastolic pressure to increase by 23+/-6 mmHg and [ATP] to decrease by 44+/-6%. Glucose and insulin prevented the increase in end-diastolic pressure, and [ATP] fell by only 14+/-3%. Despite these improvements in cardiac energetics and diastolic function, left ventricle developed pressure was not improved by increased glucose and insulin during, or after the hypoperfusion. We conclude that inotropic support of the hypoperfused heart can cause new diastolic dysfunction, but that this diastolic dysfunction can be eliminated by preserving myocardial high-energy phosphates with increased glucose and insulin.